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^  Beltsville  scientists  are  discovering  ways 
to  improve  animal  health  by  adding  natural 
products  to  feed  and  developing  alternative  therapies 
and  management  control  programs  for  coccidiosis,  a  disease  that  costs 
the  U.S.  poultry  industry  $300  miUion  annually  The  disease  is  con- 
trolled by  adding  anticoccidial  drugs  to  poultry  feed.  Several  natural 
products  when  fed  to  birds  inhibit  this  protozoan  parasite — fats  that 
contain  high  levels  of  fish 
or  flaxseed  oils, 
a  natural  anti- 
malarial product 
(artemisinin) , 
and  a  sugar 
beet  product 
(betaine) . 


►  Ready-to-eat,  fresh-cut  fruits  and 
vegetables  are  the  fastest  growing  segment  of  the 
produce  industry.  Scientists  in  the  Beltsville  Horticultural 
Crops  Quality  Laboratory  are  working  on  ways  to  keep 

these  products  fresh,  tasty,  and  safe  to  eat 
over  longer  storage  periods. 

^  Drought,  heat,  air  pollution, 
and  climate  can  affect  plant  growth  and 
yield.  Here,  a  scientist  measures  how 
increased  levels  of  carbon  dioxide  in  the 
air  affect  the  amount  of  water  that  a  plant 
uses.  Results  from  environmental  stress 
studies  such  as  this  one  can  eventually 
lead  to  new  plant  varieties  better  suited  to 
our  changing  ecology. 


Y  Beltsville  scientists  are  discovering  ways 
to  improve  animal  health  by  adding  nulural 
prodiicis  10  feed  ;uid  developing  ;dlcrn;itivc  therapies 
^uid  nian.igenient  control  programs  for  coccidiosis,  a  disease  that  costs 
the  U.S.  pouhiy  industr>'  $300  niiUion  annually.  The  disease  is  con- 
trolled by  adding  anticoccidial  drugs  to  poultry  feed.  Several  natural 
products  when  fed  to  birds  inhibit  dtis  protozoan  pai-jsite — fats  that 
contain  high  levels  of  fish 
or  fla.\seed  oils. 


■~~Z~  I  ►  Thanks  to  the  efforts  of  the  National 
tS/B^     Arboretum,  a  part  of  the  Beltsville  Area,  the  Nation's 
'^^Bl    cities  may  once  again  be  lined  with  elm  trees,  only 
U.S.  National    thcsc  Will  be  TESistant  to  the  devastating  Dutch  elm 
Arborttum  |  (jjj^gjg        j^gj.g       20  years  of  work,  Ai'boretum 
scientists  released  two  new  American  elm  varieties — ^Valley  Forge  and 
New  Harmony — products  of  the  Arboremm's  tree  genetics  program. 
The  trees  were  bred  for  their  resistance  to  the  hingus,  which  has  killed 
millions  of  the  prized  trees  since  its  invasion  in  this  country 
in  the  1930s. 


^  Ready-to-eat,  fresh-cut  fruits  and 
vegetables  are  the  fastest  growing  segment  of  the 
produce  industiy  Scientists  in  the  BelLsvillc  Hoilicultural 
Crops  Quality  Laboratorj'  are  working  on  ways  to  keep 

these  products  fresh,  tasty,  and  safe  to  eat 
over  longer  storage  periods. 


Drought,  heat,  air  pollution, 
and  climate  c;m  affect  plant  growth  and 
)ield.  Here,  a  scientist  measures  how- 
increased  levels  of  carbon  dioxide  in  the 
air  affect  the  amount  of  water  that  a  plant 
uses.  Results  from  environmental  stress 
suidies  .such  as  this  one  can  evenmaOy 
lead  to  new  plant  varieties  better  suited  to 
our  changing  ecology. 


Beltsville  Area  scientists  are  involved  in 
ongoing  efforts  to  revive  the  Chesapeake  Bay, 

seen  here  from  438  miles  in  space  from  Landsat-5.  Working 
closely  with  employees  from  other  federal  and  state  agencies, 
BARC  scientists  have  intensified  their  commitment  to  stop  the 
excessive  release  of  nutrients  into  the  Bay  from  all  sources,  as  well  as 
the  discharge  of  pesticides,  metals,  and  other  pollutants,  hi  pioneering 
work,  Beltsville  Area  scientists  demonstrated  that  significant  amounts  of 
pesticides  could  leave  plants  and  soil  as  vapors,  become  airborne,  and 
return  to  land  or  water  in  wet  forms  such  as  rain,  snow,  sleet,  hail,  or 
fog.  These  substances  can  also  be  deposited  dry,  either  as  gases  that 
dissolve  in  the  Bay  or  attached  to  dust  or  other  dry  particles. 


A  major  challenge  for  the  U.S.  dairy  industry  is  the  need 
to  minimize  the  effect  of  excreted  nutrients  on  the  environment. 
BeltsviUe  scientists  are  studying  ways  to  recycle  nutrienLs  in  manure  in 
urban  dairies.  Using  heat  and  microbes,  an  anaerobic  digestor  system 
turns  manure  first  into  acids  and  then  into  the  gases  methane  and 
carbon  dioxide.  The  solid,  odor-free  product  of  digesHon  is  used  at 
Beltsville  as  a  compost  additive,  landscape  medium,  or  feitiUzer. 


^  Coliform  bacteria 
cause  half  the 
mastitis  (udder 
infections)  in  the  nation's 
10  milUon  dairy  cows. 
Beltsville  scientists  have 
developed  monoclonal 
antibodies  that  improve 
the  animals'  ability  to  kill 
the  bacteria.  Proteins 


A  DEXA  (dual  energy  x-ray  absorptiometry  )  is  a  new 

method  to  measure  bone  density  and  body  composition — measure- 
ments important  for  better  undersLanding  the  role  of  diet  and 
lifestyle  in  body  composition  and  consequently  the  risks  for 

diseases  such  as  ', 
osteoporosis  and 
obesity.  Fast  and  very 
accurate,  DEXA  passes 
through  the  body  two 
minute  doses  of  radiaUon, 
equivalent  to  a  small 
fraction  of  a  dental  x-ray 
Since  lean  tissue,  bone,  and  fat 
absorb  the  energy  differendy, 
researchers  can  calculate  body 
composition  fi'om  the  amount 
of  energy  moving  through  the 
body 


►  Since  1926,  Federal  inspectors  have  used  sight,  touch, 
and  smell  to  inspect  the  poultry  we  eat.  Now,  BARC  scientists 
are  developing  an  automated  poultry  inspection  system.  The  system  is 
^^^^^^    based  on  the  principle  that  a  wholesome  bird  has 
^^^^^^^L    a  different  chemical  composition  and  perhaps 
MP^H^^Hl    skin  color  than  an  unwholesome  one.  A  near- 
'  ''w^m^K     infrared  light  is  shone  on  the  bird,  and  a 
■  ■         multispectral  camera,  which  can  detect  a 

wide  range  of  fight  wavelengths,  compares 
pictures  of  the  bird  through  different- 
colored  filters  to  see  if  it  is  wholesome. 


found  in  cow's  blood  are  also  being 
used  to  neutralize  cofifomi  toxins  :md 
the  products  of  inflammation 
responsible  for  udder  damage 
Tile  antibodies  and  the  blood 
proteins  are  being  tested  as 
alternative  treatments  for 
masUtis. 

►  Beltsville  scientists 
have  combined  ancient 
farming  practices  with  state-of-the-art  technology  as  theyj 

study  a  system  that  grows  more  and  better  vegetables  whUe  reducing 
erosion  and  loss  of  soil  nutrients.  CaUed  sustainable  production,  the 
system  is  based  on  the  use  of  cover  crops  as  mulch  instead  of  conven- 
Uonal  black  plasUc.  The  cover  crops  permit  reducUons  in  expensive 
fertilizers,  pesticides,  and  tiUage  operations  and  increase  organic  matter 

A  BARC  scientists  have 
found  that  a  normally 
harmless  Coxsackie 
83  virus  can  destroy 
heart  muscle  in 
mice  given  diets  deficient  in  the 
essential  trace  mineral  selenium  or  in 
vitamin  E.  Scientists  befieve  this  is  the 
first  time  a  host's  diet  has  been  shown  to 
affect  the  virulence,  or  strength,  of  a  viral 
infection.  If  these  results  can  be  appfied  to 
other  viruses,  they  could  have  a  beating  on 
scientists'  understanding  of  other  diseases  of  humans 
and  animals,  such  as  pofio,  hepatitis,  and  even  die  common  cold. 

hmge  by  Sgm  and J.  Mrickelfmier  et.  til.  PDB ICOV,  University  of  Wist 
Madison. 
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For  itiore  thi 


20  yea^Plhe  versatile  nee 
been  a  focus  of  ^ARC  research.  Scientists  pioneered  tli5 
neem  seed  as  an  alternalive  fur  smthctic  pesticides.  They  found  that  the 
seed  oilcan  kill  pests  such  as  whiteflies,  aphids,  meidybugs,  and  miles. 
They  also^sliowed  tliailaie  oU  cui^-otect  several  ornaraent;d  ami  food 
crops  against  hmg:d  diseases  suchfls  rust  and  powder)'  mildew  BARC 
scientists  began  their  research  in  1^75.  when  products  extracted  from 
,eem  seeds  were  evaluated  for  their  namr;d  insect-kiUing  properties. 


Tlie  focus  is  to  develop  natural  products 
our  dependenc\  on  sMithetic  pesticides. 
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To  U.S.  National  Arboretum 

3501  New  York  Ave.,  N.E. 

Washington,  D.C.  20002 

Phone:  202-245-2726 

Directions  from  BARC:  Baltimore-Washing 
Parkway  south  to  New  York  Avenue.  Leftj' 
onto  Bladensburg  Road.  Lei^  onto  R  Stre* 
follow  to  the  end  to  Arboretum  gates. 


Beltsville  Agricultural  Research  Center 


Visitors  may  take  a  guided  Icnr  of  Ihc  Center  during  rc/^iikr  inH-ing  Imtirs:  Monday  tlirougl)  Friday  8:00  a.m.  to  4:30  p.m. 
Tours  are  l)y  appoinlnwul  only  tlmmj-l)  ll)e  \aliomd  I  isilor  Center  To  arrange  for  your  visit,  call  or  write: 
•(()  I -504-9403 

AKS  Nalional  Visitor  CentiT,  10300  Baltimore  Avenue,  Building  302,  Beltsville,  MD  20705-2350 
Visit  the  liAW;  web  site  at:  http://wnv,barc.us(la.gov/ 


The  Beltsville  Agricultural  Research 
Center  (BARC)  is  Iik-u«1  on  7,1100  atrus  of  l;ui(l  in 
lU'llsvillo.  M;ir\l;iiul.  jnsl  oiilsiile  ofilowmowii  Wxsluni;- 
lon.  t)l".  lioih  a  working  funii  ;u)(i  ;ui  cxpcrinK'nlal  one. 
llio  IU'lls\illi'  Area  is  made  up  o(  -17  laboralorics  iind 
manai;cnk-nl  nnils,  pUis  Uu'  4-n-acre  U.S.  Nalion:il  .\rhoa'liim  locucd 
in  norllK'a.st  Waslun.nton, 

Tlio  Ik'llsvillc  Ann  is  pan  of  llic  .\(;ricullur,il  Rcsoardi  Smia'.  llic  nniin 
ix'.soaa'li  ;igenq'  of  (lie  U.S.  Depiirtmenl  of  .■Vgricullure.  .\RS  is  one  of 
four  agcncii's  llial  raalsc  up  ll\e  I'.S.  Dcp;mmcnl  of  .Vnricntlurv's 
Rcswrcli.  IMur.uion.  ;md  Economics  mission  aa-a.  Tho  .\RS  mission  is 
10  conducl  R'sc.ircli  lo  develop  and  muisfor  solulions  lo  agricultural 
problems  of  liijili  nalion;ii  prioril\-  and  lo  pnnide  infonualion  access 
and  ilis.seminalion  lo — 


•  ensure  higb-qiiality.  siife  food  and  other  agrkullimil 

fiivdiicts 

•  the  niilrilimiiil  iieeils  ofAmerkmis 

•  siiiUiiu  II  aiiii/ietiliiv  iigriciilliirtil  economy 

•  cnbitnce  the  natural  resoiiree  base  and  the 

eueironmeul,  and 

•  provide  economic  opportunities  for  rural  cili:ens. 

conimuniliei:.  and  society  as  a  u  lmle. 

Tlie  sreal  breadlh  and  scope  of  Uiis  raandale  are  e\pres,sed  in  Belusville's 
a'se-arcli  programs,  wliicli  nmge  from  conservation  of  our  soil,  walcr. 
and  ;ur  resources  lo  hum:m  nulrition.  Bells^^lle  scientists  do  basic  and 
applieti  rcsc*-.m:h  in  plani  luid  ;mimal  genetics.  ph\^iolog\.  and  chemi.s- 
Irs.  ;Ls  well  xs  a  wide  range  of  a*scarch  in  oiher  areas,  including  new 
insimmeniation.  gemiplasni  dauibases.  and  computer  modeling  of 
complete  production  s)'slems. 


In  recenl  years,  the  Bcllsville  Area  resrarcli  progran)  li;e.  e\|randed 
beyond  traditional  plant  and  animal  breeding,  nnlriuon.  and  chemical 
control  of  pesls  to  encompass  biotechnology',  genome  mapping,  and 
biological  control  of  diseases,  insfcls.  nematodes,  and  weeds.  Major 
programs  deal  widi  emironmcntal  protection,  food  safety  and  bcdih, 
and  sustajn.iblc  agriculture.  Ever-increasing  sophistication  ofinstnimen- 
lalion  aids  scicnlisb  who  work  in  stale-of  the  an  greenhouses  and 
laboratories,  conlrolled-eniiriinmenl  chambers,  and  animal  facilities,  as 
well  as  in  die  field. 

Since  1910.  when  Beltsville  s  st  itnlisLs  began  their  work  to  ensure  thai 
d  ie  nation  has  enough  healdiful  food.  Beltsville  s  record  of  accomplish- 
ments and  ongoing  programs  has  made  it  a  world  leader  in  agricultural 
research.  Its  international  reputation  attracts  thousands  of  visitors  each 
year  from  die  Inited  Stales  and  abroad.  The  Beltsville  Agricultural 
Research  toiler  is  among  die  largest  and  most  diversified  agricuhural 
rest^ch  complexes  in  die  world. 


USDA-ARS 

Beltsville  Agriciiltunil  Research  Center 
10300  Baltimore  Avenue 
BeltsviUe,  MD  20705-2350 
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The  United  States  Department  of  Agriculture  (USDA)  prohibits  discrimination  in  its  programs 
on  the  basis  of  race,  color,  national  origin,  sex,  religion,  age,  disabiUty,  political  beUefs,  and 
marital  or  familial  status.  (Not  all  prohibited  bases  apply  to  all  programs.)  Persons  with 
disabilities  who  require  alternative  means  for  communication  of  program  information 
(Braille,  large  print,  audiotape,  etc.)  should  contact  the  USDA's  TARGET  Center  at 
202-720-2600  (voice  and  TDD).  To  file  a  complaint,  write  the  Secretary  of  Agriculture,  U.S. 
Department  of  Agriculture,  Washington,  D.C.  20250,  or  call  1-800-245-6340  (voice)  or 
202-720-1127  (TDD).  USDA  is  an  equal  opportunity  employer 
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